Epilepsy is a common neurological condition defined by recurrent, unprovoked seizures that affect 1--2% of the population worldwide. However, a little is known about both the cellular and network mechanisms of epilepsy. Therefore, in the present issue, we aimed to provide a comprehensive review of the literature on epilepsy in selected experts.

Firstly, miRNA studies were conducted on human and animal models to clarify the foundation for exploring research of miRNA in epilepsy. Several target genes and pathways of miRNA which related to the therapeutic methods to epilepsy \[[@r1], [@r2]\]. Dr. Ma reported that epilepsy biomarkers might be used as an identification of epileptic condition \[[@r3]\].

Secondly, substance P is widely distributed in the regions of the central nervous system associated with epilepsy and it contributes to the initiation and maintenance phases of epilepsy. *In vivo*, substance P binds to the neurokinin-1 receptor and modulates the biological activity of the receptor. Although NK-1 receptor antagonists have anti-epileptic properties in animal models \[[@r4], [@r5]\], the clinical efficacy of these drugs has not yet been verified. Therefore, Dr. Chi provides an overview of current understanding of the structural and functional mechanisms of the substance P involved in regulating epilepsy pathologic process \[[@r6]\].

Thirdly, an increasing number of studies have shown that the activation of the 5-HT~3~ receptor can inhibit epileptic seizures, while inhibition of the 5HT~3~ receptor can promote spike waves. \[[@r7]-[@r9]\]. In this review, Dr. Huo discussed the relationship between the 5HT~3~ receptor and epilepsy, It may provide a new insight into clinical application of epilepsy treatment.

In the past decades, despite the continuous development of antiepileptic drugs, there are still many patients with epilepsy progressing to drug-resistant epilepsy. Currently, surgical treatment is the only possible way to cure drug-resistant epilepsy. However, surgical treatment alone often results in postoperative recurrence of epilepsy. Antiepileptic comprehensive treatment mainly based on surgery is capable of effectively reducing the recurrence rate of epilepsy \[[@r10]-[@r12]\]. In this review, Dr Sheng summarized the pathogenesis of drug-resistant epilepsy and current comprehensive treatment mainly based on surgery. It may provide some insight into epilepsy treatment.

Choline alfoscerate (α-GPC) and Cytidine 5'-diphosphocholine (CDP-Choline) are both acetylcholine precursors and are considered to act as pro-cholinergic nootropic agents. whether acetylcholine precursors have a similar effect on treating cognitive impairment in patients with epilepsy remains controversial. Dr Lee reported that acetylcholine precursors in seizure-experienced animals have produced variable results that are dependent on the timing of administration. Early administration of CDP-choline immediately after seizure increased neuronal death, blood-brain barrier (BBB) disruption and microglial activation in the hippocampus. However, administration of α-GPC starting 3 weeks after seizure (late administration) improved cognitive function through reduced neuronal death and BBB disruption, and increased neurogenesis in the hippocampus \[[@r13], [@r14]\]. It may be attributed to both epileptogenic features and neuroprotective functions of several acetylcholine precursors.

Herbal medicine has always been traditionally a part of treatment of epilepsy. This is because herbal medicines are generally well tolerated, with fewer side effects. Many herbal remedies have been tested and proved effective in animal models of epilepsy \[[@r15]\]. Dr. Stephen briefly highlights some herbs that have been studied for their anticonvulsant activity in animal models.

Some vaccines cause a small increased risk of febrile seizures. Therefore, there has been some controversy is about their safety; particularly, concerns have been rising about febrile seizures \[[@r16], [@r17]\]. Today, the safety profile of vaccinations is greatly improved. Dr. Wang helped the reader to improve their understanding of the relationship between the different vaccines and febrile seizures to be able to reduce the risk of developing febrile seizures following vaccination.

Recently, increasing studies have established the beneficial effects of ketogenic diet on epileptic seizure reduction. Both basic experiments and clinical trials demonstrated that ketogenic diet significantly reduced seizure frequency with mild adverse effects \[[@r18], [@r19]\]. Dr. Zhang reviewed how ketogenic diet treatment exerts its anticonvulsant effects, which may help to understand the development of epilepsy and provide new treatment targets.

Some patients after stroke may develop post-stroke epilepsy, which has a negative effect on stroke prognosis and the quality of life \[[@r20]\]. In this review, Dr. Zhao describes new aspects emerging from research about post-stroke epilepsy, including definition, epidemiology, risk factors, mechanism, accessory examination and treatment strategies for post-stroke epilepsy, which will enrich our knowledge of this disorder.

Finally, sleep and epilepsy are mutually related in a complex, bidirectional manner. However, understanding of this relationship remains unclear. In this paper, Dr. Wang addressed the issues involved in these phenomena and also discuss as the various therapies used to modify them \[[@r21], [@r22]\]. Furthermore, many drugs that regulate the sleep-wake cycle can also serve as potential antileisure agents.

In conclusion, this special issue focused on recent advances in epilepsy, particularly the effects of sleep, herbal medicine, ketogenic diet and vaccine on epilepsy. It may be helpful in both understanding how different pathphysiological processes affect seizure and identifying new therapies.
